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The object of tthe investigation descrited in the present 
paper was to study the etlect of small (1 to 36.) 

additions of manganese and vanadium on the resj;onse of 
Armco iron to strain hardening Ly cold rolling, The 
experimental materials, constituting Single-puase allcys, 
were examined both after waving been plastically detormed 
by cold rolling to soO% reduction in tuickness and in tne 
fully annealed Ccndition, The degree of strain Nardenlny 
was determined by hardness measurements and X-ray analysis 
(the width and intensity of the (110) and (220) lines). 

It was found that addition of vanadiur increases hardness 
of ferrite both in the annealed and detormed Condition, 
which ig typical tor ferrite Containing alloyainy 
conditions (Ref ] and 2). Addition of Vanadium does not 
increase, Slgniticantly, hardness of the alloys in 
annealed condition, while Nardness of the alloys containing 
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Shteinberg (Ret 2), 18 shown in Fig 2 (a - graphs based 
on data from Ref 2; b - graphs based on data trom Ret 1). 
It will be seen that even in the case of alloying 
additions which have a considerable hardening effect, 


increasing content of the alloying additions (Ni, Mn, 

Cr, Mo. V, Co, Nb, Si). Calculations based on data 

obtained by Dean (Ref 3), show that Similar relationship 

can be obtained if the relative degree of strain hardening 

is determined by comparison of five other mechanical 

properties of the studied alloys in the deformed and 

annealed condition, while calculations based on data 

obtained by Shmid (Ref 4) show that the Cd-Zn, Al-Mg 

and Zn-Mg alloys are subject to the same effect, In 

order to explain the nature of this effect, the 

magnitude of static dietortions of the third order in 

the crystal lattice of Various alloys, was studied It 
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crystal lattice is one of tie main factors determining 


the degree of strain nardening of irom (Ret 3). Similar 
results for alloyed ferrite were obtained in the cause 
of the present investigation; annealed, pure iron which 


is Practically stress-free, Was used as the standard. 
The experimental results obtained for the Fe-Mn alloys 
are reproduced 17 Fig 3. where static distortions of the 
third order (Jfu- . A) are plotted against the manganese 
content (9%). It will be seen that increasing the 
manganese content of annealed iron to 3%, resulted ina 
considerable increase of the distortions from © to oO. 1608, 
Plastic Getormation of pire iron increases Static 
distortions from 0 to 0.154; he distortions of tne 
alloy containing 1.5% are increased atter Plastic 
deformation from 0.07 to O.17K, 1.6. by v.104, In the 
alloy Containing 3% manganese, the corresponding increase 
Caused by deformation 15 from 0.16 to 0.19%, lee. by Ulosh, 
lt can be seen in Fie 3 that although wita the lncreasing 
manganese content in ferrite the Static disturtions in 
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TITLE: On the Resiuual grvuadenin, of Lines on X-Ray Diltraction 


Patterns of Annealed Steels 


tERIGDICAL: Fizika meialsov 1 metaltoveuweniye, tuDd4, Voi 7 AS oe 
PE 630-071 (USSR) 


ABSTRACT: The resuits of Paty Mivestisations of tre crystal 
Structure ot metals ani: alloys, suegyerte d ty VAP bois 
mechanicai an.. f:erma! treatmen’s, Steet tauawt tie sige 
Of blecks ang CoO ueanituce 4] MICK a--etres ssc ({u.stortaions 
Of the secong Urder ) oy. metals can CiGtiuter gtubsta tially 
during treatment (Ret 1), The autior of t,o present 
Paper AVES Livated tue Variation ot tie Lay. Wlatin op 
X-ray diffracticn patterns ot anneaied car. uth steela 
alloyea wit... ehremiunm, Biansanese, boron, Geta Muti aii 
< ogssten, The specimens were subjectca te varivuus 
antealing treatments, MNesuUG ng Une an wieaee tle 
Specimens were cooled slowly (an 10 hour.) turer oa tne 
1160 to 540°C rance, so as to ensure uniform Castrubataon 
Of carbon ana the Alloying element af, Che solia sesution 
Fe-radiation was used in tie X-ray work and the peiLracted 

Card 1/4 beams were recorded by means Of an aonirat Ol cudainoer, 
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The results showed that the line width of annealed 
steele igs considerably larger than that of annealed 
Armco iron. The results of X-ray analysis of arimnco 
iron and some of the steels are tabulated on p 630, 
where the chemical analysis of the steels and the 
width of the (110) and (220) lines (103 radians) are 
given. Fig 1 shows how the width of lanes (110) and 
(220) (curves 1 and 2 respectively), varies with 
increasing carbon content of annealed steels, while 


the relationship between the integral intensity of 

lines (110) of annealed carbon steels and their carbon 
content is illustrated in Fig 2. If it is acceded tnat, 
as usually happens in annealed materials, the integral 
intensity of lines (110) is affected by extinction, then 
the form of the curve in Fig 2 indicates that the size 
of the blocks in annealed steels decreases with 


increasing carbon content, Calculations carried out 

by the method developed by Kurdyumov and Lysak (Ref 2) 
show that the residual broadening of lines 1s associated 
with the mosaic structure of the steel and tnat no 
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the Residual Hroadening of Lines on X-Ray Diffraction jatterns 
Annealed Steels 


micro-stresses are present in the annealed material. 
lf a specimen of annealed Armco iron in which the block 
size is larger than 25 x 107° cm is chosen as a standard 
then the calculated block size tor steels Ct 20 and Ct 435 
are 8.3 x 1076 and 4.0 x 10-6 cm, respectively. Thus, 
the results of the measurements of the width and integral 
intensity of lines on the X-ray diffraction patterns 
indicate that the size of the tlocks in annealed steels 
decreases with increasing content of carbon and alloying 
elements. (Evidently, the duration of the annealing 
treatment and the rate of cooling ot tne annealed 
specimens was such as to ensure the attainment of stable 
crystal structure. ) 1t follows, also, from the 
experimental data, that when the dimensions of blocks and 
distortions of the second order are determined for a 
series of alloys from the increase of tne Line width, ut 
is possible to compare the absolute values ot the vbtained 
results, disregarding whether pure metal or an annealed 
Card 3/4 alloy is chosen as a standard material. The results ot 
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On the Residual Broadening of Lines on X-Ray Diffraction Patterns 
of Annealed Steels 


SUBMITTED: 


the present investigation show that the mosaic 

structure of alloys is associated not only with the 
mechanical and thermal treatment they have received but 
also with certain other characteristics such as the 
composition of the solid solution, §rain size etc, which 
seems to indicate that there is a certain naximum size 
of the blocks in the mosaic structure, characteristic 
for a given material. There are 2 figures, 1] table and 
2 Soviet references, 
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(MIRA 13:8) 
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(Iron—~Metallography) 
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the Density of Dislocations in Austenite and Ferrite = 
During Phase Transformations 


PERIODICAL: Izvestiya vysshikh uchebnykh Zavedeniy, Fizika, 
-960, No 3, Pp 212 ~ 237 (USSR) 
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of the blocks. Thus, the density of dislocations 
Characterisas both elements of the fine Crystalline 
Structure, mamely, the block dimensions and the Type II 
distortions. There are 3 figures, 2 tables and 

9 references, 7 of which are Soviet and 2 English. 


ASSOCIATION: NII tekhnologii avtomobil 'noy Promyshlennost i 
(Scientific Research Institute 04 Technology of the 
Automobile Industry)" *Ut* 00 Technology of the 
Moskovskiy institut Stali (Moscow Institute of Steel) 

“ae tute of Steel) 
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E073/B135 
X-ray Diffraction Study of the Surface Layer of Polished Materia: 
by the Method of Taking Exposures at an Angle 


x = kK, (1) 
cf 

where 15 the linear coefficient of absorption of X-rays in the 
Material under investigation. k a coefficient depending on the 
fraction of the intensity of the reflected beam that t3 associated with 
the layer cf a depta ¢ ‘in Microns., For most materials ans 

adiations the thi-kness of the layer that parti-ipates in 

forming the diffraction Pattern considerably ex-eeds the thi-kness 
of the layer in which Structural changes take place during 
grinding For investigating the changes in the state of 
Crystal lattice tn thinner Su.:face layers it is of interest to 
take X-ray diffraction patterns at an angla, utilizing the 
Princtple that the size of the absorbing layer (data of which are 
given in Table 1) determines the path of the X rays in the 
Material and not the deptn of penetration of these rays; the 
depth of penetration will obviously depend on the angle of 
incidence. By means of this method tne surfa.e layers of carbon 
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X-ray Diffraction Study of the Surface Layer of Polished Material 
by the Method of Taking Exposures at an Angle 


Steels after annealing and after grinding were investigated; the 
X-ray diffraction patterns were produced by means of iron 
radiation using yYPC -50U (URS-50I) ionisation X-ray equipment. 
This enables measuring with great accuracy (up to 1') the 
rotation o2f the specimen and of the counter, and to carry out 
changes in the intensity and widtn of the lines witha greater 
accuracy than is possible by uSing a photographic method of 
recording (Refs 3, 4), Evaluation of the obtained results 
indicates that for ground Surfaces, ground with a rate feed of 

QO Ol mm and a speed of table movement of 30 m/min, the dansity of 
defects in the surface layer increases up toa depth of about 

y microns, then begins to drop, reaching a constant value 
equalling that of annealed steel at a depth exceeding 11 microns 
This indicates that during grinding of annealed steel 49 

plastic deformation takes place in the layer to a considerable 
depth. Thereby the external layer softens due to heating dur ing 
erinding. The described method can also be used for determining 
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X-ray Diffraction Study of the Surface Layer of Polished Material 
by the Method of Taking Exposures at an Angle 


grinding of quenched high carbon Steels, 
Acknowledgements are made to Doctor of Physical and Mathematical 
Sciences BM Rovinskiy for his useful advice, 


There are 3 figures, 1 table and 6 Teferences: 5 Soviet and 
. mMelish, / 
ASSOCIATION: NII tekhnologii avtomobil'noy promyshlennost1 _— 


(Scientific Research Institute on Technology of 
the Motor Car Industry) pe 
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AUTHOR; Mirkin, L.I. Ell1/p450 

ee sis. 
TITLE; X~Ray Inves gation of the Surface Layer in the 


\ deinding of Low-Temperature Tempered Eutectoidal 


PERIODICAL; Fizika metalloy i metallovedeniye, 1960, Vol 9, Nr 3, 
PP 459-460 (ussR) 


ABSTRACT ; In this letter to the Editor, the author refers to his 


45 steel (0.4% Cc), The surface layer during Srinding 
of eutectoid steel in which a two-phase austenite- 


temperatures in mechanical] working is of related ipterest 


and has now been studied by the author. Type U-&*( 0, 8y Cc) 
steel hardened from 800°c, tempered for 1.5 hours at 


180°c and ground; layers were removed elect 
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AUTHORS: Mirkin, L.I. and Umanskiy, ¥978/2355 iL 
TITLE: Investigation of the State of the Crystal Lattice and of 

the Density of Dislocations in the Case of Phase Trans- 

formations in Stee Ss. % 

Yi 1 \ 

PERIODICAL: Fizika metallov i metallovedeniye, 1960. Vol 9, Nr 6. 


pp 897 - 902 (USSR) 


ABSTRACT: This paper was presented at the Sixth All-Union Conference 
X-rays for Investigating Material, held in June, 


The authors investigated the intracrystalline structure of 
\ steel 45, containing 0.4% C, and of austenitic manganese 
Steel, containing 0.4% C and 12% Mn after quenching from 
temperatures between 600 and 1 200 “C and tempering at 
temperatures of 200 - 700 °c. They consider the problem 
of selection of a Standard in determining the dimensions 
of blocks and type II distortions in the material. The 
authors propose application of the method of determination 
of the density of dislocations from the widening of the 
lines on X-ray patterns for the PurpoSe of investigating 
Cardi/3 processes taking place during heat treatment. As a result 
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Investigation of the State of the Cryst Ee? Pabeiee and of the 
Density of Dislocations in the Case of Phase Transformations in 
Steels 


of the experiments, data were obtained on the changes 
in the density of dislocations in the austenite and in 
ferrite during quenching and tempering of the steels. 
The authors propose a probable dislocation mechanism of 
the processes taking place 1n a and y_ phases during 
quenching and tempering of steels: during quenching of 
steel a large number of point defects and dislocations 
occur in the a phase during y-a transformation, which 
are concentrated at the block boundaries and distributed 
inside the block, i.e. distorting the lattice; increase 
of the number and the extent of such dislocations inside 
the block will bring about an increase in "type II" 
distortions, whilst an increase in the number of closed 
chains (relaxed defects) will correspond to an increase 
of the degree of dispersion of the blocks. Thus, the 
density of the dislocations characterises both the block 
dimensions and the type II distortions. In the case of 
Card2/3 quenching of stecls with a mixed y + a structure, the 
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There are 5 figues and 11 references, 9 of which are 
Soviet and 2 English. 
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_MIREIN, Le. 


I-ray investigation of the density of defects ingwystal lattices during 
the hardening and tempering of low-carbon steel. Fiz. met. 1 metalloved. 
LU no.2:312-313 Ag '60. (AIBA 13:9) 


1. Nauchno—issledovatel'skiy institut tekhnologii avtomobil 'noy 
promyshlenosti. 
(Steel—Heat treatment) (Metal lography / 
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MIRKIN, L. I. 


Cand Tech Sci - (diss) "X-ray study of defects of crystalline 
structure and toughening of several steels in hardening and an- 
nealling."“ Moscow, 1961. 22 PP; (Academy of Sciences USSR, 
Inst of Metallurgy imeni A. A. Baykov); 150 copies; price not 
given; list of author's works on Pp 21-22 (10 entries); (KL, 
7-61 sup, 241) 
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PHASE I BOOK EXPLOITATION SOV /5816 
Mirkin, Lev Iosifovich 


Spravochnik po rentgenostrukturnomu analizu polikristallov (Manual on the X-Ray 
Structural Analysis of Polycrystals) Moscow, Fizmatgiz, 1961. 863 p. Errata 
slip inserted. 9000 copies printed. 


Ed. (Title page): Ya. S. Umanskiy, Professor; Eds.: G. A. Gol' der and 
Ye. F. Makarov; Tech. Eds.: N Ya. Murashova andN A. Tumarkina 


PURPOSE: This handbook is intended for laboratory technicians at x-ray labora- 
tories of scientific research institutes and factories. It may also be used by 
physicists, engineers, and students Studying the structure of materials. 


COVERAGE: The book contains data necessary in choosing methods for obtaining 
and calculating radiographs of polycrystalline bodies. There are tables and 
graphs for the solution of general as well as a number of special problems in 
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the x-ray analysis of polycrystals. The present work, the author holds, 1s 
the first attempt to give a complete summary of data from the most important 
branches of the structural analysis of polycrystals. Material has been used 
from the numerous published results of Soviet and non-Soviet research up to 
1959 and 1960; some graphs and tables are published here for the first time. 
The handbook contains a considerable number of numerical constants, 
supplementary material relative to the application of the various methods of 
x-ray analysis, instructions for carrying out the first steps in analysis 
necessary for the solution of most of the particular problems, and data re- 
quired for the solution of concrete problems in x-ray analysis. The material 
18 arranged in the order in which x-ray investigations are usually carried out. 


The following institutions are mentioned for their help: Moskovskiy universi- 
tet (Moscow University), Moskovskiy institut stali (Moscow Institute of Steel), 
Institut kristallografii (Institute of Crystallography), Tsentral' nyy nauchno- 
issledovatel' skiy institut chernoy metallurgi1 (Central Scientific Research 
Institute of Nonferrous Metallurgy), Nauchno-issledovate]l' skiy institut tekh- 
nologii avtomobil' noy promyshliennosti (Scientific Research Institute of the 
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Automobile Industry), Fiziko-khimicheskiy institut im. Karpova (Physicochem- 
ical institute imem Karpov), Vsesoyuznyy nauchno- iasledovatel' Skiy institut 
'verdykh splavov (All-Union Scientific Research Institute of Hard Alloys). The 
author thanks Professor Ya. S. Umanskiy, Professor V. I. Iveronova, Pro- 
fessor A. I, Kitaygorodskiy, G. A. Gol! deryand V. I. Rydnik. There are 

463 references, mostly Soviet, English, and a few German. 


TABLE OF CONTENTS: 
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SECTION f!. GENERAL METHODS OF X-RAY ANALYSIS 


Ch. I. Interaction of X-Rays With Matter. X-Ray Spectra 
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$/148/61/000/011/013/018 
E111/E480 


AUTHOR : Mirkin, L.I. 


wal palate 
TITLE: X-ray investigation of the high-temperature heat 
treatment of low-carbon steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedently. Chernaya 
metallurgiya, no.l1, 1961, 152-154 


TEXT: Heat treatment of steel at higher than usual temperatures 
is increasing. In the present work, changes 1n the fine crystal 
structure of type 20 carbon steel (0.2% C) on quenching and 
tempering were observed 20 x 10 x 10 mm specimens were quenched 
from 920, 1000, 1100 and 1200°C and tempered at 200 to 700°C, 
holding times being 1 and 1.5 hours respectively. Calculations 
were not made for the hardened state because of the difficulty of 
allowing for tetragonal martensite. X-ray patterns were obtained 
on a type YPC -50MN (URS-50I) ionization installation with iron 
radiation. Block size and micro-strains were determined from 
broadening of (110) and (220) lines by the method of 
G.V,Kurdyumov and L.I.Lysak (Zhurnal tekhnicheskoy fiziki, v 17, 
1947, 995) and N.N.Kachanov and L.I.Mirkin (X-ray analysis of the 
structure of polycrystals, Mashgiz, 1960) and dislocation density 
Card 1/2 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134:' 


; "APPROVED FOR RELEASE: Wednesday, June 21, 


Sart ~ Pee a 


: ee ae | 


2000 CIA-RDP86-00513R00113¢ 


$/148/61/000/011/013/018 
X-ray investigation of ... E111/E480 


from that of (110) lines Results were compared with hardness 
changes during tempering. The author concludes that his work 
confirms the view that the dislocation density in the alpha-iron 

after quenching is linked with that in the original austenite 
This conclusion is confirmed particularly by the fact that in 

purely austenitic steel, where no phase changes occur on quenching 

the change of dislocation density with hardening temperature _— 
follows the same law as in carbon steel, Very high dislocation 
density can be obtained by the quenching of austenite deformed at 

high temperatures without decomposition or recrystallization 

this increases strength The author points out that further work 

1s needed to obtain a quantitative relation between dislocation 
density in austenite and alpha-phase on hardening steels There 

are 2 figures and 6 references. 5 Soviet-bloc and 1 non-Soviet-blo. 

The reference to an English language publication reads as follows 

Ref 3° G K Williamson, R,Smallman Phil Mag.. | 34. 1956 


ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute) 
SUBMITTED May 3 1961 
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AUTHOR: Mirkan, L.1. 


TITLE: X-ray investigation of the Processes Taking blace 
in Producing Superstrong steel by the Method of 
Detormation Combined with Hardening 


PERLUDICAL: Fizika metallov i metallovedeniye, lyol, Vol. ii, 
No, 3, pp. 472 - 473 


Vi.XT 3 Schmatz and Zackay (Trans. ASM, 1959, 51 - Ret. 1) and 
li:- and van Znilen (Metal Progr., 1954, v6, 103 - Ref. 2) 
proposed a new method of increasing the strength of steels tor 
which the isothermal transformation diagram has an intermediate 
range of stability oft the austenite. by deforming super- 
cooled austenite with subsequent hardening and temperjng it 18 
possible to obtain a steel of a strength of 35 kg/mm with an 
elongation of v0-b% and sometimes evel more, The author 
considered it of interest to investigate the changes in the 
structure olf this steel tnat accompany the efitect of hardening 
during thas treatment. steel 2M ZN + (3Khn2V8) (UO. 3% C., 

23 cr, B% W) was investigated Lor which the intermediate range 
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of austenite stability is 475 - 600 a specimens 

2u x lo x lu mm were heated to 1 Ov0 st ole cooled 1:1 air to 
50u - 00G C and then transferred tu a press, the contact 
surfaces of whics were also neated to the same temperature , 
in thas the specimens were subjected to a 6U% deformation, 
followeu by quenching 1 water and tempering at LoG- Ol at oe 
the specimens were held tor some tame at these temperatures. 
Hardness measurements showed a hardness of O90 units, 


2 
corresponding to a strength ot 240 kg/mm”, For tempering 
temperatures up to 500 C the hardness changes only iittle, 
whilst the hardness of the same steel atter quencain. irom 


1 050  C and tempering does net excecd 9Ut Units 


(0% mr 1G kg/min ),  Xeray rnvestagations wore by measurins 
thea wadeniny of th 4.) tact) daees) using keh 

Pe wt ft dis : 
rauration, tar blot! fimensions and nicrostresses were 
calculated anu the density oi the detects of tne crystal 
lattice way estimated, After quenching anu tempering at 


Card 2/6 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134:' 


"APPROVED FOR Ri 


Se A LS Yard!” t 


LEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113- 
as WEE esas. 2 : ae os . 


D 7 aa HE 


i = 


212.26 


pf 120/01/011/063/014/017 
X-ray Investigation .... 1L073/E335 
250 Oe the density) pt dglecks of the crystal lattice 
very great, 47 x lu cm /em’. as compared with 


20 x 16°° cm" 7emr for quenched steel tempered at the same 


temperature. Fig. | shows the change in the density of 
crystal-lattice defects ¢ as a function of the tempering 
temperature ; Curve 1 pertains to deformation combined with 
hardening; Curve 2 refers to ordinary hardening lt can be 
seen that Curve 1 lies above Curve 2 for all tempering Z 
temperatures right up to 525 C (Abstractor's note: "O26 Cl" 
according to Fag. 1) The density of the defects in the steel 
subjected to deformation with quenching followed by tempering 
at 700 °C is lower than it is for specimens with ordinary 
quenching. Thais paenomenon was aisu observed for the block 
dimensions, These are small for all tempering temperatures 

up to 525 °C and in specimens subjected to cumbaned deformation 
and quenching it 18 very small (about 1.5 x 10°. cm) and 
considerably smaller than in quenched and tempered steel. 
However, at 700 Ca reverse,;relation applies, Fig. 2 shows 
the block dimension , D - lo” cm,as a function of the 
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tempering temperature Here agan. Curve 1 applies to the 
specimens subjected to combined deformation and yuenching, 
whilst Curve 2 applies to specimens subjected to ordinary 
quenching lt 18 pointed out that tne hardness of the hagh- 
tempered steel after deformation tollowed by quenching 

(325 units) 18 small compared witn the hardness of quenched 
and tempercd steel (400 units). The magnitude of the micro- 
stresses in steel atter deformation and yuenching is very 
small at ali tempering temperatures, which contirms the 
earlier conclusions of the author (Ret. 0) that low block 
dimensions in hardened materials correspond to lower micro- 
stresses and alse the conclusions of Kardonskiy, hurdyuinov 
and Perkas (Ref. 7) relating to tne absence of a decisive 
role of microstresses in the hardening of metals. The 
results of investigations lead to the assumption that during 
deformation oft austenite in tie temperature range 5OU=000 Cc 
an intensive breaking up of the austenite blocks occurs: and 
tne formation of a lurge number of lattice detects. vue to 
the high recrystallisation temperature of the investigated 
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steel and the short holding time between deformation and 
quenching, these structural changes are not eliminated and 
on these a further breaking-up of blocks and an increase in 
the defect intensity takes place during quenching. Metallo- 
graphic investigations of the author and electron microscope 
investigations of other authors have shown that a: a result 
of this treatment the martensite .as a very fine grain 
structure, the biocks are very gmall and the density of the 
lattice defects 18 extremely lage and this brings about the 
high strength of the steel. It 18 pointed out that the 
achieved strength 18 not the limit and can be increased by 
appropriate selection of the conditions of treatment. After 
such a treatment, recrystallisation nt elevated temperatures 
1s more intensive and this is in agreement with the 
recrystalliisation theory. Detailed results ot X-ray and 
metallographic investigations and mechanical tests during 
various heat-treatment conditions will be published later. 
(Abstractor gs note; this is a complete translation). 
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There are — tigures and 7 references: 4 Soviet and 

3 non-Soviet, 

ASSOCIATIUN: Nauchno-issledovatei:skiy institut tekimologii 
avtomobil'noy promyshlennosti (Scientific 
Research Institute on Technology in the 
Automobile Industry) 


SULBMITII.D: september 16, 1966 
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where the hardness (HRC) is plotted against the tempering 
temperature (°c) for specimens subjected to TMO (Curves 1) 

and a similar thermal treatment but without plastic deformation 
(Curves 2). The interesting feature of the results obtained 
was the fact that whereas the effect of tempering at temperatures 
lower than 500 °c was less pronounced 1n specimens subjected to 
TMO than in those subjected to other treatments, the decrease 
in hardness brought about by tempering at temperatures higher 
than 600 °C was greater in material subjected to TMO This 
indicated that although the energy threshold of recrystalli- 
zation after TMO was higher, once this level had been reached 
the process of recrystallization in material subjected to TMO 
proceeded more intensively. The results of X-ray diffraction 
measurements showed that TMO brought about marked broadening of 
the X-ray lines. This is demonstrated in Fig. 4, where the 


width (B, 1072 radians) of lines (110) of sg§eel Kh2V8 is 
plotted against the tempering temperature (-C) for specimens 
subjected to TMO (Curve 1), hardened by quenching from 

1 050 °C (Curve 2). heat-treated as in TMO but without 
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deformation (Curve 3) and cold-worked (Curve 4) Similar 


reaults were obtained for steels R9 and 3Kh13. Based on the 
results obtained. the following mechanism of the processes 
taking place during TMO was postulated. A certain number of 
dislocations exist in austenite at high temperatures. New \ 
dislocations are generated during plastic deformation and this 
brings about a decrease in the dimensions of blocks in 
austenite. The system departs from the equilibrium conditions 
and, if a sufficiently long time is allowed at a sufficiently 
high temperature (as, for instance, in hot-working operations ) 
the effect of plastic deformation disappears: If. however, the 
time at temperature is short (as, for instance, during TMO 
carried out in the high-temperature range of stability of 
austenite), or if the rate of movement of dislocations is slow 
(as during TMO in the low-temperature range of stability of 
austenite), the number of dislocations in austenite at the 
beginning of the next stage of the treatment (quenching) is 
already relatively high. A large number of dislocations is 
generated in steel during quenching due to volume changes taking 
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place in martensite and, when quenching follows plastic 
deformation, the number of lattice defects in martensite is 
increased by dislocations present in the austenite at the 
beginning of this operation. It should be stated in this 
connection that the dislocation density in steel subjected to 
TMO is greater than the sum of the dislocation densities in 
two specimens, one of which has been hardened by conventional 
treatment and the other cold-worked. This means that each 
dislocation, present in the austenite at the beginning of the 
quenching operation, generates several dislocations in the 
resultant martensite. 

There are 5 figures and 1l references: 6 Soviet-bloc and 

5 non-Soviet-bloc. The four English-language references 
quoted are: Ref. 1: E.B. Kula, J.M. Dhosi - "TASM", v.52, 
1960; Ref. 6: F.C. Frank - "Acta metallurgica", v.1, 1953; 
Ref. 7: J. Gilman, “Journal Appl. Phys", v.30, 1959; 

Ref. 9: G.K. Williamson, R. Smallman - "Philosophical magazine", 
v.el., 1956. 
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ASSOCIATION: Nauchno-issledovatel'skiy institut mekhaniki MGU 


(Scientific Research Institute of Mechanics 
of MGU) 
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£073/E451 
AUTHOR: Mirkin, Ll. 
TITLE: ’ Structure of the surface layer during grinding of 


hardened eutectic steel 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
metallurgiya, no.l, 1963, 117-119 


TEXT: The distribution of structural changes with depth after 
grinding was studied in the surface layer of hardened and low 
temperature tempered eutectic steel 8 (U8). Grinding conditions: 
transverse feed S_ 0-01 to 0.08 mm/min, longitudinal rate of 
travel Stiong 15 to 30 m/min, number of passes 4k to 20. 

The abrasive wheel had a grain size of 46, hardness Coa. 

Viong = 3° m/min, vertical force 50 kg, cooling by an emulsion. 
The fayer by layer analysis was by electrolytic removal of 
layers, every other 5p, the curve of the relationship between 
the block dimensions and layer depth in the a-phase shows 
nonuniformities with a maximum at 0,015 mm (Sq = 0.05 mm/min, 
Siong 15 and 30 m/min). The curves of the relationship between 
the microstresses and depth correspond fully to those for the 
block dimensions, in accordance with earlier published material. 
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Changes in the feed cate showed a considerably greater influence 
on the structure of the surface layer than changes in the 
longitudinal rate of travel, similar results wore obtained earlier 
in investigations on hardened Steel 45 after grinding. The 
grinding operation can be considered as the interaction of three 
basic processes: deformation of the surface layer, contact 
heating and rapid cooling. Deformation and cooling increase, 

and heating decreases the number of crystal lattice defects. 

The initial state of the crystal lattice of the hardened low- 
tempered steel is characterized by a higher concentration of the 
defects and, consequently, higher strength. Therefore, the 
distribution of the concentrations of defects through the depth 

of the layer differs greatly from that of annealed steel of the 
same composition after grinding, where the initial concentration 
of defects is small. Several possible distributions of the 
defect concentrations in the surface layer of hardened steel after 
grinding are discussed: the surface layer may become tempered, as 
in the case of grinding without cooling and even under some 
conditions of grinding with cooling; due to the hgh speed of 
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cooling, the surface layer may become hardened and strengthened 

as a result of plastic deformation; the surface layer may soften 
due to high temperature and in this case the curve will have both 
a maximum and a minimum. Similar considerations apply to the 
block dimensions. The curves of the defect concentrations in the 
residual austenite and in the a-phase after grinding usually 
coincide. If the strengthening caused by plastic deformation 
and hardening or multiple hardening is taken into consideration, 
more complicated curves are obtained which may have several 

maxima with depth, There are 2 figures. 
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ABSTRACT: The effects of high-intensity laser beams _ on petals! (Armco iron, high- 
and low-carbon steels, lead, Duralumin) were invest gated. The enission from the 

rface by means of a 


pulsed ruby laser shown in Fig. 1 was focused on the metal su 
lens. The surface of the specimens wad bombarded at right angles with 60—80 pulses 


per discharge, each pulse lasting 2—3 sec and delivering s energy of 1.41.6 j- 
The formation of beam-induced craters, 1.5 om deep a 


observed. In the ateels, three distinct regions around the craters were observed: 


a poorly-etched region with a fine-specular, martensitic structure iprese ly abutting 
the crater, an adjacent region containing white, poorly etchabld ‘sections consisting 


of cowplex-shaped grains, and a third region, the outermost, exhibi¢ing the original 
metal etructure. The increased hardness (by 700 + 500 kg/mm) observed in the 
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crater region for low-carbon steels far exceeded that 
mechanical methods of metalworking. The intensive ha 
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Fig. 1. Schematic of the ruby laser 


1 - Mirror (reflectioa coefficient R = 992); 
2 - ruby crystal; 3 - afrror (reflection coef ficient 
R= 302); 4 - plane-parallel glass plate; 5 - lens; 


6 - irradiated specimen; 7 - thermocouple calori- 
meter. 


- The depth of 
considerably greater than in steel, and no changes in the 
Duralumin showed certain 
to exhibit cracks in that 
assumption (Mirkin, L. I., Fizika mtalloyv 
i metallovedentye, v. 7, no. 4, 1959, 628) that the relative hardening of metals due 
to thermal or mechanical working is lower the higher the strength of the Original 
material attained by the fatroduction of doping elenents. Orig. art. has: 6 fi ures. 
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distribution also shows that changes in structure during the gallizing are attenuated 


A.V. Pertsoy (who alao grew the crystals), and N,V. Pp, ov for valuable Suggestions 


during the organization of the work and discuaston of the Fresulta. Orig. art, has: 6 
figures and 1 table, 


SUB CODE: 11, 20 / suBM DATE: 10Mar65 / ORIG REF: oa 


| : -00513R001134. 
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86 


- -00513R00113< 
"APPROVED FOR RELEASE: Wednesday, June 21; 2000 CIA odio | 
: = qn tee aS a foe a ete : . 


¥ 


> meet poH en 


L_22707-66 BAT (m)/EPF (n)~2/t/s4P(+) TyP(e) Ani /IG 


i ACC NR: — AP6009052 SOURCE CODE: UR/0207/66/000/001/0079/0082 
i eR: Ayer 'yanova, T. M. (Moscow); Mirkin L,I. (Moscow); Pilipetakty, WN. F. 
a Moscow +a a NII St Se ee 

i! ORG: “none 53 


- TITLE: Effect of light beam on the dislocation structure of crystals 
SOURCE: Zhurnal prikladnoy mekhaniki 4 tekhnicheskoy fiziki, no. 1, 1966, 79-82 


‘TOPIC TAGS; laser Spplication, thermal optic effect, sodium chloride, crystal 
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ABSTRACT: This is a sequel to earlier work by the authors (PMTF, 1965, no. 6), 
‘where it wag shown that a laser beam incident on a metallic aurface produces a 
crater, the hardness around which is several times higher than the hardneas that 
: can be obtained in the same materia) by any of the Imown mechanical or heat- 
treatment hardening methods. Since hardness ig connected with the dislocation 
‘| Structure, the authors have investigated the changes produced by @ laser beam in 
“. , the dislocation structure of high-purity NaCl, on the surface of which the 


_ | were also carried out on single crystals of refractory tantalum al/* A ruby 
>? laser operating in the multiple-spike mode was uged, in which stinulated emission 
| WAS produced by a Pump excitation at 3600-6100 from a flash lamp operated by 
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| capacitor discharge. The laser and the apparatus used to measure its beam inten- 

sity are deseribed. A microscopic investigation of the surface of the rock-salt 

crystals has shown that after multiple applications of the lager beam, cracks are 

; preduced on the Surface, arranged in planes of the (100) type and directed alcng 

i the [100] axis, Etching disclosed a large number of fresh dislocations of deforma- 

tion origin. The changes in different regions of the surface are analyzed on: the 
.. | basla of the study of the dislocation structure. The results of the laser danage 


released by the light beam. ‘the authors thank G. I, Barenblat for a discussion 
of the results and R. V. Khokhlov for making the exper ® with the laser pos- 
sible. Urig. art. hae: figures. [02] - 
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‘ABSTRACT: The possibility of additional hardening of explosion-hardened metal by 

means of cumulative shock waves has been investigated. The cumulative shock waves 
were produced by shooting a low-carbon steel (St. 10) plate at a velocity of 

| 3.69 mm/sec against a copper tube. Metal lographic analysis showed that the basic 

.Strecture of the plate consisted of approximately equiaxial Brains about 50 . in 
diameter, a typical structure for low-carbon steel and iron subjected to explosive 


deformation. Analysis of the crater caused by the impact revealed that there were — 


several zones with quite different Structures and hardness. The zone next to the 
, Crater surface consisted of large, equiaxial grains about 30 uw in size and had a 


hardness of 220 kg/mn2 , i.e., much higher than the initial hardness of ferritic See 
) 


, rains in undeformed steel (170 kg/mm“). The second zone consisted of fine equi- 
‘axial grains about 5 y in size, and its hardness was 200 kg/mm2. Around the side 
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‘wally of the crater, there was a zone containing large grains whose hardness was 

: 300 kg/mm2, In the lower part of the crater not in contact with the tube during the 
test, a specific microstructure consisting of deformed grains with a large amount of 

_ twins was found. The hardness of this zone was 370 kg/mm2. It 1s concluded that 
explosion-hardened low-carbon steel can be additionally hardened by cumulative shock 
waves. Orig. art. has: 3 figures. 
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ABSTRACT: A Study has been made of the effece of Pulsed laser beams on plexiglass. 

i Plexiglass rectangular prisms and cylinders were irradiated with beams from a iaser 

: designed by the authors (ZhPMTP 1965, 6) which Produced beams with an energy of 

5 j and a Pulse duration of 107-3 to 109- sec. In the experiments the radiating power 
of the laser varied from 20 to 80 Mw and the focal length from 18 to 80 mm. Two 
types of Plexiglass destruction were observed. On long-focus {rradiation (1978 sec), _ 
Specimens were dest royed along the entire path of the beam, and 6mall, almost 
Spherical Pores were formed in the material, The shape of the POrous region was 
roughly that of the laser beam in the material. In this case, destruction is 

: apparently due to the generation of heat on the microscopic inhomogeneities in the 

; maverial. The heat causes chemical reactions which, in turn, cause the formation of 
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ABSTRACT: 

A Q-switched laser 
ouCput power was used 


plexiglas. Destruction was manifested by the formation of microfractures or 


by the appearance of plane fractures. The type of destruction depended only 
on the focusing distance of the lens and not on the. power of the light beam. The 
destruction zone had 


consisted of separated dots which 
dispersed light. at the beam entrance and near the 
focal point. g distance, the number of micro- 
arge fractures increased. 


(pulse length of the order of 1078 
in a study of the effect of laser radiation on 


sec) and a controlled 


- 4) 
APPROVED FOR RELEASE: Wednesday, June 21,2000 CIA-RDP86-00513R00113 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 _ 


a 


CIA-RDP86-00513R00113- 


"ACC NR: AP7003259 SE AE 


In the case of giant pulses 
ual intersect ion line which 


With a usual pulse (1073 sec), 
At a pulse 


+ Barenblact and B 
the results, 


- help during ¢ 


The authors thank 
. and for discussing 
and V. V, Kirey : "min, and 0. Ye. Marin for their 
he experiments, 4 formulas, 2 figures, and 1 table. 
SUB CODE: 20/ supm DATE: 17Jan66/ orRIG REF: 006/ OTH REF: 
‘ATD PRESS: 5113 


003/ 


5 -00513R001134 
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86 


oe rar a 


CIA-RDP86-00513R00113- 


June 21, 2000 


"AP 


The 


“¢@ 


PROVED FOR RELEASE: Wednesday, 
ACC NR 4P7003261 (A) SOURCE CODE: ¥2/0207/66/000/006/0125/0128 | 
AUTHOR: Mirkin, L. I, (Mogcow) ; Novikov, N. P, (Moscow) | 
‘ORG: none 

TITLE: Strengthening of steel {n cumulative explosion 

| SOURCE: Zhurnal prikladnoy mekhaniki 4 tekhnicheskoy fiziki, ne. 6, 1966, 125-128 
Ltopic TAGS: shock wave, steel Property, metal deformation 


‘ ABSTRACT: This work studie 


is concentrated. 
Plosive. The charges were 76 m in > Caper angle of the 
'cumulative de h 0.10% € stee) 2.5 mm 
thick, Pression. A cumulative 
jet and 7 om the impact. 


grain structure showg 
flow in the solid stat 


- - - 13R001134: 
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-005 


CIA-RDP86-00513R00113- 


4 
~ 


The same effect ig observed 
s derived in this work are 
1s is probably the result 
Plastic deformation cannot i 
sity in the metal, leading 
The authora thank B. T. 
rk and discussion of results 
Orig. art. has: 6 figures. 


|SUB CODE: ll 5 20/ SUBM DATE: 24May66/ ORIG REF: 008/ oTH REF: 001 


| 
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134:' 


CIA-RDP86-00513R00113- 


— : a 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


[RES NRRAR 009625: °° a Sr ‘SOURCE CODE: UR/0586/67/065/3,/6055/ 0087 
AUTHOR: Barenblatt, G. Iss Vsevolodcv, 2, -+3 Mirkin, 1, I.; Pesca. rr, Peg 
Rayzer, Yu. P, 


ORG: Institute of Mechanics Problems, Aciceny of Seiernces, 555% (Inutitut protien 
mekhanixi Axademii nauk SSSR) 


TITLE: Destruction of transcarent mat 
budbles and wedging of the material uy 


jéls ty laser raddaticn, Onna keer Pas 
Ges pSressure 

SCLURCE: Zhurnal exsperimental'noy | tecrevicheskoy fizixi. Pis'za y receitsisnu, 
Prilozheniye, v. 5, no. 3, 1967, 85-87 


TOPIC TAGS: laser beam, organic Glass, bean Socusing, laser effect, £5 UL PHorecrAthy 


STRACT: Results are presented of exreriserts on the damage sroduced ty Lfceused 
laser radiation in materials of the organic-¢lass type (polymethylmethacrylate, 
oS the focused 


beam through a lateral surface of the sample, at rignt angles to the veam direction. 

The photographs show that the damage is initiated in the form of cracks in the Sample, 

with linear dimensions that grow in a direction opposite that of the team. ‘These 

cracks become wedged apart by gas produced as a result of the high temperature near 

' the focused beam. It is Proposed thet the damage is Produced first in the region of 
the light channel by heat and possibly by hypersound. Minute Shear defects are then 

ich are inclined “5° to the 
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| Polystyrene). The results were obtained by photographing the glow due te 
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beam axis. Light is further absorbed by the resultant inhonogeneities, tie raterial 
is evaporated and partially burned, and this gives rise to gas bubbles oF high pres- 
Sure and temperature. The G88 pressure produces ear the bubodles large stresses—and 
initiates the development of cracks. This develcpment Droceeds in the main via =. 


' wedging of the previously produced shear defects by the 88s. This vrorosed nechanisn 


is confirmec, by results of studies of damage in heatea Samples. Measurements are now 


"under way of the individual parameters of the gas filling the cav ty and of its ten- 
' perature, to permit a more detailed description of the damage mechanism. Orig. art. 


has: 1 figure. (02] 
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